Establishment of the first WHO International Standard for etanercept, a TNF receptor II Fc fusion protein: Report of an international collaborative study.
Etanercept, a recombinant human tumor necrosis factor (TNF) receptor Fc fusion protein is an effective treatment option in adults with rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis or plaque psoriasis and paediatrics with juvenile idiotypic arthritis and plaque psoriasis. Patent expiration in Europe and intense development of various etanercept products worldwide triggered a need for an international reference standard to facilitate determination of biological activity. Therefore, three candidate preparations of etanercept were lyophilized and evaluated in a multi-centre collaborative study comprising twenty eight laboratories from 15 countries for their suitability to serve as an international standard for the bioactivity of TNF receptor II Fc fusion proteins (international nonproprietary name, Etanercept). The preparations were tested for neutralization activity against the third TNF-α international standard (IS) in different in vitro cell-based assays, e.g., cytotoxicity, apoptosis and reporter gene methods. Regardless of the assay and the amount of TNF-α IS used, potency estimates for the different preparations were very similar. An indication of the inhibitory activity of etanercept in terms of the biological activity of the TNF-α IS based on ED50 data derived from a limited number of laboratories using a cytotoxicity assay was also derived. Results indicated that the candidate preparation coded 13/204 was stable and suitable to serve as an international standard for the biological activity of etanercept. Therefore, the preparation coded 13/204 was established by the WHO Expert Committee on Biological Standardization (ECBS) in 2015 as the WHO first International Standard for TNF receptor II Fc fusion protein (INN, etanercept) with an assigned in vitro bioactivity of 10,000IU per ampoule. It should be noted that this first-in-class international standard for a Fc fusion protein, available from the National Institute for Biological Standards and Control and also as a biological reference preparation (BRP) from the European Directorate for the Quality of Medicines and Healthcare, is intended for controlling the performance of biological assays for etanercept and to support the establishment of in-house bioassay standards. This standard is not intended for describing the labelling or dosage of etanercept therapeutic products or for use as a comparator (reference product) for biosimilarity determination.